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DEVICE AND PROCESS FOR MEASURING 
BREATH ALCOHOL 

FIELD OF THE INVENTION 

[0001] The present invention pertains to a device for measuring breath alcohol and to a 

process for measuring breath alcohol. 

BACKGROUND OF THE INVENTION 
[0002] Breath alcohol measurements are known per se and are carried out with different 

measuring devices and processes. E.g., a measuring device emerges from US 6,167,746 Bl that 
comprises a graduated tube, to which are connected a pressure sensor and a temperature sensor 
one after the other, viewed in the direction of gas flow, as well as a gas sampling valve with an 
electrochemical measuring cell downstream of this valve for the measurement of the breath 
alcohol concentration. 
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[0003] Prior-art breath alcohol measuring devices, e.g., the Alcotest® devices, have been 

used for several years for the specific monitoring of the breath alcohol concentration of drivers, 
especially in traffic checks. 

[0004] It is well known that breath alcohol measurements can be considerably distorted by 

5 the detection of mouth alcohol, since, when mouth alcohol is present, the measured breath alcohol 
concentration is markedly higher at the beginning of a breathing-out process than at the end. 
Contrary to this, in the case of a normal respiratory gas sample without mouth alcohol detecting 
only deep pulmonary gas, the measured breath alcohol concentration increases as a function of 
exhaled respiratory gas volume or as a function of duration of exhalation. Therefore, a process 

10 for detecting the presence of mouth alcohol in a respiratory gas sample has been suggested 
according to DE 44 43 142 C2, whereby a first respiratory gas sample at the beginning of an 
exhalation stroke is fed into a measuring cell of a breath alcohol measuring device and a first 
measurement curve is recorded, and at a second point in time during the same exhalation stroke, if 
mouth alcohol affects the measurement markedly less, a second respiratory gas sample is fed into 

15 the measuring cell of the breath alcohol measuring device and a second measurement curve is 
recorded. Characteristic parameters, and especially the integral values or maximum values of 
measurement curves are obtained from each of the two measurement curves and compared to one 
another, so that, e.g., based on the ratio of the maximum values, it can be determined whether 
mouth alcohol distorts the measurement, so as to discard the measurement result in this case. 

20 [0005] This prior-art process has the drawback that very fast sensors would have to be 
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used for measuring the concentration; thus, depending on the respiratory gas sampling, the 
measured signal for the first respiratory gas sample has already subsided when the second 
respiratory gas sample is measured, so that there is practically no longer an overlapping of the two 
mouth alcohol/respiratory gas alcohol measured effects. Typical practical values for the 
5 measurement times are about one second after the beginning of exhalation for the first respiratory 
gas sampling and about five seconds for the second respiratory gas sampling. 

[0006] It has now been shown that an exact mathematical separation of the two measured 

signals cannot be achieved, such that the end-expiratory breath alcohol measurement continues to 
have errors. These errors are essentially caused by the property of the electrochemical sensors 
10 desired in measurement practice that especially measuring sensitivity and reaction speed decrease 
if these sensors are gassed shortly one after the other. The measurement errors are greater, the 
higher the alcohol concentration is, e.g., gassing with an alcohol concentration of 1% requires a 
waiting time of one minute, in order to keep this fatigue effect of the electrochemical sensors 
negligibly small. 

15 SUMMARY OF THE INVENTION 

[0007] Consequently, the object of the present invention is to provide a device and a 

process for measuring breath alcohol with an improved measured signal quality, so that two 
breath alcohol measurements can be carried out within the maximum time window of a few 
seconds after the beginning of the exhalation process, which is relevant for practice, and it can be 
20 determined whether mouth alcohol distorts the measurement. 
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[0008] According to the invention, a device for measuring breath alcohol is provided with 

a mouthpiece for picking up the exhaled respiratory gas volume flow of a person to be measured. 
The mouthpiece has a flow diaphragm. A pressure sensor is connected via a first gas line to the 
mouthpiece upstream of the flow diaphragm. A breath alcohol sensor is connected via an inlet 
channel to the mouthpiece downstream of the flow diaphragm and via a second gas line to a 
sampling system for a respiratory gas sample from the respiratory gas volume flow. An 
evaluation and control unit receives the measured signals of the pressure sensor and of the breath 
alcohol sensor and actuates the sampling system. The sampling system is designed such that two 
respiratory gas samples are fed, in a time sequence, into the breath alcohol sensor, whereby the 
volume of the first respiratory gas sample is at most 40% of the volume of the second one. 

[0009] According to another aspect of the invention, a process is provided for measuring 

breath alcohol with a mouthpiece for picking up the exhaled respiratory gas volume flow of a 
person to be measured, whereby the mouthpiece is provided with a flow diaphragm. A pressure 
sensor is connected via a first gas line to the mouthpiece upstream of the flow diaphragm. A 
breath alcohol sensor is connected via an inlet channel to the mouthpiece downstream of the flow 
diaphragm and via a second gas line to a sampling system for a respiratory gas sample from the 
respiratory gas volume flow. An evaluation and control unit receives the measured signals of the 
pressure sensor and the breath alcohol sensor and actuates the sampling system. The discharged 
respiratory gas volume is determined by the evaluation and control unit based on the pressure of 
the respiratory gas volume flow measured at the diaphragm and by time integration. The 
sampling system is actuated by the evaluation and control unit for a respiratory gas sampling in 



the breath alcohol sensor at two different time points after the beginning of the respiratory gas 
volume flow detected by means of the pressure sensor. The volume of the first respiratory gas 
sample is at most 40% of the volume of the second respiratory gas sample. The second 
respiratory gas sample is taken only if a certain, predetermined respiratory gas volume is reached 
5 within a certain, predetermined time. 



[0010] A fundamental advantage of the device and process according to the present 

invention is that, due to the double respiratory gas sampling, on the one hand, it can be 
determined with good certainty whether mouth alcohol is present in the respiratory gas sample, 
and, on the other hand, it is possible to exactly analyze measured signals of the breath alcohol 
10 content correlating with the blood alcohol concentration. 

[0011] The various features of novelty which characterize the invention are pointed out 

with particularity in the claims annexed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and specific objects attained by its uses, 
reference is made to the accompanying drawings and descriptive matter in which a preferred 
1 5 embodiment of the invention is illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] The sole Figure is a schematic view showing a device according to the present 

invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0013] Referring to the drawings in particular, a preferably replaceable mouthpiece 1, into 

which the person to be measured blows, whose breath alcohol concentration is measured, is 
inserted into a recorder 2. At the flow diaphragm 3, which has a circular flow cross section with a 

5 diameter of about 3 to 4 mm, the "flow" (respiratory gas volume flow) produces a dependent 
pressure drop in accordance with natural laws for this. The pressure in front of the flow 
diaphragm 3 is measured with a pressure sensor 4, whose measurement junction is connected via 
a first gas line to the mouthpiece 1 in the recorder 2 upstream of the flow diaphragm 3. The 
evaluation and control unit 5 receives the measured pressure signal from the pressure sensor 4 and 

10 calculates the respiratory gas volume flow as well as the respiratory gas volume discharged from 
this due to integration. Behind, i.e., downstream of, the flow diaphragm 3 is located the inlet 
channel 6 of the breath alcohol sensor 10. Through the inlet channel 6 a respiratory gas sample is 
drawn from the respiratory gas flow into the breath alcohol sensor 10 at different times via the 
second gas line 1 1 by means of a sampling system 7, 8, 9. The sampling system 7, 8 and 9 

15 comprises the elastic bellows 7 and two lifting magnets 8 and 9. As the person, whose breath 
alcohol concentration is to be measured, has discharged a certain minimum respiratory gas 
volume. At the start of the first sampling, a current pulse is sent by the evaluation and control 
unit 5 to the first lifting magnet 8, e.g., 1 second after the beginning of exhaling, as a result of 
which the lifting magnet 8 partly compresses the bellows 7. After switching off the current, the 

20 bellows 7 expands again and suctions a structurally defined first respiratory gas volume through 
the breath alcohol sensor 10, where the alcohol is quickly absorbed by the surface of the 
electrochemical gas sensor that is preferably used and due to a characteristic electrochemical 



detection reaction leads to a concentration-dependent measured signal for the breath alcohol 
content of the person measured and can then be further evaluated in the known manner. The 
second lifting magnet 9 is actuated by the evaluation and control unit 5 at a second time point 
during the process of exhaling, e.g., 5 seconds after the beginning of the exhalation process, so 
5 that the bellows 7 this time is compressed more greatly than for the first sampling. Thus, a second 
respiratory gas volume is fed through the breath alcohol sensor 10 for measurement. The lifting 
magnets 8, 9 are designed, such that the first respiratory gas volume is only about 30% to 40% of 
the second one. 

[0014] To now determine the breath alcohol concentration at the beginning and at the end 

10 of the exhalation process, the individual signals from both pump operations are calculated from 
the time-dependent, compound, measured signal. The maxima of the separated signals are 
subsequently compared. The mouth alcohol is present if the maximum of the measurement curve 
that is measured first in time is markedly greater, e.g., at least 10%, than the maximum of the 
measurement curve that is measured secondly in time corresponding to the end-expiratory breath 
15 alcohol concentration. 

[0015] While a specific embodiment of the invention has been shown and described in 

detail to illustrate the application of the principles of the invention, it will be understood that the 
invention may be embodied otherwise without departing from such principles. 
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